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Centr<> of Infrtia; but it must be carefully remembered that the fundamental ideas involved in the two definitions are essentially different. The second proposition in § 194 may now evidently he stated thus : — The sum of the momenta of the parts of the system in any direction in equal to the momentum in the same direction of a mass equal to the sum of the masses moving with a velocity equal to the velocity of the centre of inertia.
190,   The- mean of the squares of the distances of the centre of inertia, /, from each of the points of a system is less than the mean of the squares of the dis« tance of any other point, O, from them by thq square of OL    Hence the centre of- inertia is - -  .........      the point the sum of the squares of whose
^             *          *•  distances from any given points is a minimum^
For OjF*-^Of' + fJ* + a()ffV, P being any one of the points and PQ perpendicular to OL But IQ is the distance of JP from a plane through / perpendicular to OQ, Hence the mean of all distances, JQ, is zero. Hence
(mean of //**) = (mean of OP9) - Of*, •which is the proposition.
107, Again, the mean of the squares of the distances of the points of the system from any line, exceeds the corresponding quantity for a parallel line through the centre of inertia, by the square of the distance between these lines,
For in the above figure, let the plane of the paper represent a plane through / perpendicular to these lines, <9 the point in which' the first line meets it, P the point in which it is met by a parallel line through any one of the points of the system. Draw, as before, /'<2 perpendicular to OL Then /*/ is the perpendicular distance, from the axis through /, of the point of the system considered, PO is its distance from the first axis, Of the distance between the two axes.
Then, as before,
(mean of QP*) » Of9 * (mean of /P*);
since the mean of /() is still zero, /() beinp; the distance of a point of the system from the plane through / perpendicular to Of,
198. If the musses of the points be unequal, it is easy to sec (as in 8 195) that the first of these theorems becomes —
The .sum of the .squares of the distances of the parts of a system from any point, each multiplied by the mass of that part, exceeds the corresponding quantity for the centre of inertia by the product of tin: .'iqn.ire of the distance of the point from the centre of inertia, by the whole mass of the .system.
Also, the .sum of the products of the mass of each, nart' of a nystcm by the square of its distance from any axis is called the vf fttettia of the system about this M4S ; and tine second